The genomic DNA of Helicobacter pylori was studied by electrophoretic analysis of restriction endonuclease fragments. Twenty seven isolates from eight patients in the United Kingdom, obtained before and after treatment with nitrofurantoin, and two reference strains from Australia and Peru were investigated. Digestion of DNA with HaeIII, which gave the clearest band pattern of the 20 enzymes tested, showed that each set of isolates from a single patient had a unique band pattern. The DNA signature band patterns of strains from different patients were < 62% similar (average 43%); similarities of patterns from the same patient were generally > 86%. Some minor but reproducible polymorphisms (<. five bands) in the signature region were detected in most consecutive isolates. Plasmid DNA was detected in isolates from five patients, but major pattern differences were attributed to genomic variation.
Helicobacter pylori is a spiral-shaped bacterium, previously named restriction endonuclease signature patterns gave the clearest and most distinctive patterns (these comprised a subset of bands with sizes of bands. HaeIII was selected to study all of more than 3 7 kilobase pairs) was expressed strains because it gave DNA patterns containby the Dice coefficient (SD) and calculated by ing a region of 10 to 18 well resolved bands with the formula 2nxy/n +ny, where n, was the sizes of more than or equal to 3-6 kilobases, number of shared bands, and nx and ny were which was used as the signature pattern for the numbers of bands in signature patterns x strain characterisation. Netherlands,'3 Australia,'4 and Canada. '5 In the eight sets a total of eight different types and up to four subtypes in each were identified. Our results showed, however, a noticeably higher degree of similarity between isolates from the same patient than between isolates from different patients. Thus isolates from the same patient with DNA signature pattern similarities of 86%or more clearly belonged to the same DNA type. Minor band differences, however, were detected between strains in multiple sets from most patients, and generally there were at least two DNA subtypes in each set. These differences were attributed to genomic variations and not to plasmids because isolates within sets mostly had identical sized plasmids or were plasmid free. The D set was the most heterogeneous, with the four isolates belonging to different DNA subtypes, although visual comparisons of the whole digest pattern indicated that all possessed the same general DNA pattern type. Our results were consistent with those of Majewski and Goodwin,'4 who also observed differences in pairs of consecutive isolates of Hpylori from some of their patients. Most of our sets also contained at least two identical isolates, as described by Langenberg and co-workers,"3 who found that the same strains apparently persisted in eight patients for up to two years. Our study showed, however, some heterogeneity between isolates taken from adjacent antral sites during the same biopsy. In the case of the pre-treatment isolates this would suggest that genomic variants of the characteristic patient strain (such as patients D and H) already existed in the gastric antrum. Further analysis showed that in a total of 12 pairs of parallel-that is, the same biopsy-isolates, six pairs comprised strains with identical DNA subtypes, whereas the other six pairs had different subtypes. These results also showed that it was rarer for consecutive isolates to be completely identical in their electrophoretic patterns. We found that DNA fingerprinting, based on the use of HaeIII digest signature patterns, is a very reproducible and precise method of typing and subtyping isolates of H pylori. The DNA differences observed agreed with results obtained in a separate study of one dimensional electrophoretic protein profiles (Costas M, et al, unpublished results). As our analyses were based on comparisons of a portion of the DNA digest pattern, it is necessary to be cautious about assigning a specific similarity level to define a DNA type or subtype. For example, heterogeneity within the set of strains from patient D was apparently as great as the heterogeneity between the strains of some other patient sets. It was relatively simple, however, to identify similar DNA types by visual examination of the whole electrophoretic pattern. Our results and those of other workers"'5 show that considerable genomic variation exists within H pylori as almost every strain from different patients so far investigated has a unique digest pattern, even though species members share high levels of sequence homology. 1920 The DNA digest patterns of cultures of H pylori maintained in a laboratory seem to be highly stable,'3 "1 so we conclude that the subtype differences observed in paired isolates from the same patient, both before and after treatment, may be attributable to minor genomic nucleotide variations (possibly point mutations or inversions) resulting from drug treatment. There was no apparent link, however, between the two formulations of nitrofurantoin used and the degree of consecutive strain heterogeneity. Two or more subtypes of H pylori might coexist in one patient, and by chance, different strains might have been isolated on different occasions. Thus our results support recent evidence from France suggesting that the gastric mucosa could be colonised by several strains at the same time.2'
